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Thermoanaerobacter Genomics
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Thermoanaerobacter Genomics

e Comparative genomics
i » Correlation of genomics to physiology
# o Development of genetic systems
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Thermoanaerobacter Core Genome
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Results
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Fig. 1 Growth curves of Thermoanaerobacter sp. X514 grown in defined
## original medium with glucose, xylose, fructose and cellobiose as the sole
@ carbon source.
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Results
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Fig. 2A Metabolite levels of Thermoanaerobacter sp. X514.

Metabolite production by Thermoanaerobacter sp. X514 in defined
medium under different substrate conditions.
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Fig. 3 Number of differentially expressed genes represented as a
percentage of the total genes per functional classification according
to JGI. Columns: 1, J; 2K;3L;4D;5V;6T, ZM; 8 N

) TINSTITUTE ;:OR ENVIRé)NMENTAL GEI;\IOMICS
11C;12G; 13 E; 14F; 15H; 161; 17 P; 18 Q;

.NKLQ§ITY OF OKLAHOMA



Fructose Cellobiose Xylose Fl g 7

Fructose specific 14 &> Cellobiose specific ABC-type
PTS system =) PTS system transpoter
1
Peri v
L L v Cellobiose Xylose
D-Fructose-1P ¢ U l ||
Glucose
'ﬁ D-Glucose-1P Xylulose-5P
v l I
D-Fructose-1,6P2 - D-Glucose-6P = D-Fructose-6P
l Ribose -———D-Ribulose-5P --— D-Ribulose-5P
i g W 4
Glyceraldehyde-3P Glycerone ‘ A. Carbon
D-Ribose-1P metabolism

v

PRPP

B. Energy

. v metabolism
4 | actate -— Pyruvate

v

Acetyl-CoA ﬁ
1r - TCA Cycle ﬁ;-

istidine
metabolism
v‘ Valine &
Glutelmatea[gsynthesis ]

4pArginine ]

T

GT B12 dependen

: MCM 2
M Acetate <—>Acetaldehyde<—> Ethanol A synthesis
ATP . Methylmalonyl -CoA
\ 4
B12 depentent [ Propanedlo ]
Ethanolamine
tilizati
4 putilization<5p MEI TSI DT ADI pathway

De novo B12?
synthesis

, C Amino acud\
)
\ metabollsm /

Periplasm

Notes: up arrow: up-regulation, down arrow: dowA=segtlation, owewna. ceromcs
yellow: fructose, green: cellobiose, purple: xylos@”_s university oF okLanoma




Xylose and Xylan Metabolism and
Transport in Thermoanaerobacter
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Expression of Xylose Transport

Genes
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Metabolic Flux Analysis
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Vitamin B,, Biosynthesis in
Thermoanaerobacter
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Complete de novo
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pathway in X514 and
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Hypothesis

— B, produced by X514 enhances
cellulose degradation and ethanol
yields in coculture w/ LQRI

Experiments

— Growth assays w/ LOQRI monoculture
grown on cellulose w/ B,

— Growth assays w/ 39E-LQRI coculture
grown on cellulose w/ B,
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Effects of Vitamin B,, on Ethanol
& Production in Mono- and Co-Culture
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Results

% Survival rate of Thermoanaerobacter sp. X514 after sonoporation
it and electroporation.
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The result indicated ultrasound can be used to efficiently incorporate
macromolecules into X514 without significant cell damage.
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Results

s Effect of ultrasound exposure times on plasmid integrity
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The result showed plasmid integrity was not significantly
Impacted by sonification at the exposure times investigated.
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#8 Transformation of methylated pIKM2 and pHLO15 into
g% Thermoanaerobacter sp. X514 by sonoporation and electroporation
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Physical maps of plasmid pIKM2 and pHLO15.

A: pIKM2. pIKM2 is a derivate of pIKM1 (22) by inserting the beta-1, 4-endoglucanase
gene into Xbal / Smal sites of pIKM1 as described in text.

B: pHLO15. pHLO15 is a derivate of construct by inserting the Ncol / Nsil flanked
fragment of pIKM1 into similarly digested plasmid pML523.

The pHLO15 contains a kanamycin resistance gene (aph, from pIKM1),

a Bacillus subtilis replicon (pIM-ori, from pIKM1), a hygromycin resistance gene (hyg),

a green fluorescence protein gene (gfp), a catechol 2,3-dioxyger "“TNSS%QQQEEQV%F L cenomcs

a levansucrase gene (sacB) and an E. coli replicon (pUC-ori © T G T




8 Endoglucanase activity of Thermoanaerobter sp. X514
@8 transfomants
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The X514 was transformed by electroporation (E) and sonoporation (S),

respectively. Wild-type X514 and plKM1 transformants were used as
negative control.
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g% Future Directions

e Establishment and refinement of genetic and
g mutagenic systems for Clostridia

% o Long-term evolution of Thermoanaerobacter
e H, production from biomass

e More genomic sequencing and comparative
genomics
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